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No important change was noticed after a 10-day magnesium deficiency ; there was a significant reduction of the ratio calcium pool/total calcium output from the pool (P/V T ).
After a 20-day deficiency, we noted a dramatic decrease in the two compartments of exchangeable calcium (-40 p. 100), and a less important decrease of V T (-15 p. 100).
Blood plasma urea level increased during magnesium deficiency, while urea urinary clearance remained normal.
A magnesium deficiency causes a pronounced and durable reduction of blood calcium in most species. The rat is an exception since it normally shows an increase in the level of blood calcium when magnesium is deficient.
The cause of the modification in the blood calcium, in either direction, is not clear. In species in which the concentration of calcium in the blood is reduced, both a decrease in the sensitivity of the bone to parathormone (Larvor et al., 1964 ; Estep et al., 1969) and a reduction in parathormone secretion (Suh et al., 1971 ; Anast et al., 1972) have been suggested. The two hypotheses are not exclusive.
Hyperparathyroidism has been suggested to be a possible mechanism in magnesium-deficient rats with a high level of blood calcium (Mac Manus and Heaton, 1969 For each animal, the 10-day period was followed by a 3-day balance period with the same feed, which was normal or deficient in Mg. During that time the radioactive tracer was. injected as described later.
In the second experiment, the same experimental pattern was followed, except for the duration of deficiency (20 days) and the calcium content of the diet (6.5 9/ kg). After a deficiency of 10 days, there is a significant reduction in the P/V T ratio and in the urinary hydroxyprolin. The urinary excretion of calcium in Mg-deficient animals, which was not significantly reduced after 10 days, diminished significantly after 20 days. There is an increase in urea in the blood plasma during the feeding of a Mg-deficient diet (controls 21.1 ! 1.1, deficient animals after 20 days 31.2 ! 2.0 mg/100 ml), but the same is true for daily urea excretion, and the urea clearance is not significantly different (controls 20.0 + 1.3 ml. mn-1 . m-2 , deficient animals 18.0 ± 2.0 ml . mn-1 . m -2 .
Discussion.
The value of the techniques used was tested by comparison between two methods of measurement. The correlation between accretion calculated for the whole skeleton by Milhaud's method (V o+ ) and femur accretion was r = 0.76 (P < 0.01), which indicates a satisfactory correspondance between the two estimations. The correlation between bone catabolism (V,-) and urinary hydroxyprolin is slightly lower (r= -j-0.71, P < 0.01) as a result of different errors : the V o -measurement is obtained by difference between V o+ and balance ; total collagen catabolism, and not only that of the bones, is estimated for hydroxyprolin.
These results show that magnesium deficiency in the rat causes a considerable reduction in the pool of exchangeable calcium in the two compartments in addition to the well known increase in blood calcium. There is also a parallel reduction in the rate of exchange of the two compartments and less reduction in the overall rates of calcium loss from the pool (V T ) and of bone exchange.
The differences become significant only after 20 days of deficiency. They differ notably from those described previously in calves (Larvor et al., 1964) The increase in blood urea already reported (Rayssiguier et al., 1973 ) is accompanied by an almost normal clearance of urea. This makes it unlikely that nephrocalcinosis is the cause of the increase in blood urea, at least at an early stage of deficiency, for a reduction in inulin clearance was reported (Ginn and Shanbour, 1967) in rats
